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m m m 

[oooi] ^mmn, cvum%it^ mmwt^cvummRucvDmmtjjm^M 
m-rz> 0 

[0002] 197O^bl^>^^^#:0||{C2gA^ffl^^lfcCVD(chemical vapor deposition^ 
[0003] 1987#<©IEDM^*3V^, W.I.KINNEY etaltfN &&ittft4ftBf- (PZT, SBT^)<D 

mwm&tmm<D7'tt*x*ibz>, mmmmm^(D^mmm^x^ 0 mm 
m^mz^xftmztitc&mnmmmmmmoo-wonm) r* % la^a^a* 

IK , »J»fb (BiJ*150-40nm) -t-6^t 0 ^-/V^it^LTm^lfeiittt/5S{gT-r6^ 
<DPp^S^fco/c 0 ?S«im#:W3|S}.(Z)^^(mJ?100-50nm) &&mx&> 

SFeRAM-LSI©Hffi-fbSrBI<5»Jltt, iSi&SC&^«#?*^£CVDfeTfcoTf£®i 

[0004] 1992^^oTM?P^-X^^W|biS^(*, ifcJf-T^feT, 

[0005] L£>U H^^^/i^^^^-yrT^'fb-rS^'fi^^^^i^^PplM^fcSc HI*: 
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Eiffel &tcfcfcmM(DffimmmmMr*&z>frb, MWk<Dmmmm&'\^<, 
[0006] *mw#tt, m.mm&W:<Dmm&ffi*mni-zfcfrm.m®mm<v%m&^tfx 

[0007] ±fc<Dmm*bftmttvnmn&^mktt*&mmtimfaLiz 
o zzx. mmmt^cv-Dmimm Flash cvDrnzmm-tz^tK^x, mmm 
mmsBT(Dm^mmm^m^^t^i&^x^ibx^vtc 0 ztizmm^ 

ISIF £ 96 ("Performance of SrBi2Ta209 Thin Films Grown by Chemical Vapor 
Deposition for Nonvolatile Memory Applications". C.Isobe,H.Yamoto,H.yagi et al,9 th 
Internatinal Symposium on Integrated Ferroelectrics. Mar. 1996) (C^^LT > rtiilC^ 

mm^^VFeRAM-^si(Dm^t(D^m^i&^xy]^xmmvfc. 0 
[0008] mfcm%&mmz.mmvxmm&i¥mu :^^i^«-e^ftix, sbt^ 

<k$£iaz.mmmmtt>^fc 0 *:<ntz&, *mm%\-±, 1996^^, mwmvm-^m 
^m^^'^u-mn^n-ummm^nvx, m^msBTmm^^ 
xj&m-r&tcib > M&mm&msmm^t m^mmt^ <d mm m&&, 

Kfumfr&'Q, sBTMm%^7£vxj&<m'tz>m$x^j:fa^fc 0 ^mmmm 
w&mmmwtmtm nwnxmi mm 2000-2 1 e 1 so-^&o Rum$xm 

2(#M2002-105646^$B)^M^^fbTV^ o 
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[0009] SBT^£-£j&-r5fcfe<£>SJMiCte, Sr(DPM) ,BiPh ,Ta(Oet) ,Sr[Ta(OEt) 

2 3 5 5 

(OC H OMe)] ,Bi(OtAm) ,Bi(MMP) *$i)S&m£1nZ>tK #^Sr[Ta(OEt) (OC H 

242 3 3 524 

OMe)] +Bi(MMP) 3rfflV^^ 320— 420^O{£fflTi«5iS^fl|(5-100nm/min) 36* 

2 3 

Sr[Ta(OEt) (OC H OMe)] + Bi(MMP) £fflV^«t:, igS^p#p^-tr g|g^"9bi:U^ 

5 2 4 2 3 

9c ^cDj^H£f|S-%i£LT#.fc^^ mmii, Sr[Ta(OEt) (O C H OMe)] + 

5 2 4 2 

Bi(MMP) (D^^^r^^-Cil^i-6tSr[Ta(OEt)5(OC H OMe)] ^Bi(MMP) fcfcfoV 

3 2 4 2 3 

o 

[0010] EHte, Sr[Ta(OEt) (OC H OMe)] (DTG CHART(Ar 760/10Torr,O 760Torr)£r^c 

5 2 4 2 2 

Sr[Ta(OEt) (OC H OMe)] (DPtm%30 o Cfrb600 o C^Xl0°C/ft<Dg-Um&Xg- 

5 2 4 2 

Sr[Ta(OEt) (OC H OMe)] T/^^V#la^-C10Torr^DJE^T^-feV^T > 1^220 

5 2 4 2 

[0011] 05(3:, Bi(OtAm) (DTG CHART (Ar 760/10Torr,O2 760Torr)3r^1-|I]-efc5 o - 

3 

(Dmn, JEfl tf760Torv, ^:l;#n00ml/#C>T/I^V#|g^-eBi(OtAm) 

3 

^30r^^600t:^10 o C/^cO#?M3gitT-#?M$^:fc^(DKMftC0^{b 
^-r^77111^, ffi^lOTorr, ^*;5S50ml/#tf>T/l^V#|gfCTj!ulE^ 
iiSf^30t:^^600 o C^^10 o C/^^#^^^#^^/c#^^M*(D^ 
fc£^-?-^7112^ J£;^760Tori\ Mft^iOOml/^CD^^H^-emllE 
^^30°C^^600t:^l?10 o C/^(D#m3^itT#^$^fc^(D^fi*(D 
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mk%^1-?77ll3&^X\,^ 0 Z.<Dmfrtb. Bi(OtAm) it, T/^V#H^-C10 

3 

Torr(D/±^T^*5V^-C, |6l30 o C-C\ ^98%@,g#^-f 5W=b7^5 0 
[0012] El6te, Bi(MMP) <DTG CHART (Ar 760/10Torr,O2 760Torr)£^1-[I|-t?&S o ^<D 

3 

J±;W760Tori\ ^*^ s 100ml/5j-^>TyW^V#fflMT'Bi(MMP) <Df£|Sf£r 

3 

^£^-r^7:7123£;^L-tV^o rcDHI^^> Bi(MMP) te, T/^V#IS^-eiOTo 

3 

[0013] [H7tt N Bi(OtAm) /Sr[Ta(OEt) ] m^fc(DTG CHART (Ar 760/10Torr,O2 

3 6 2 

760Torr)^i-H-CfeSo ^LCDlSif^:. j£^760Ton\ ^*;6U00ml/#O77l^ 
V^ISM-eBiCOtAm) /Sr[Ta(OEt) ] ^^•#:cO^^30^Cd^600 < C^l?10 o C/^ 

3 6 2 

<D^&m^&U£^fc.M&(DMWmA(Dmk&^1-y' : 77 1 3 1 1 , J£;WS760T 
on\ ^*}0nO0nil/^cD^^#|S^^tfjfB^^3O £ C^^6O0 o C^-eiO o C/^ 
0#?M^T#^^/c#^(DKM*cD^^^^^133^bTV^ 0 r 
<D0^fbBi(OtAm) /Sr[Ta(OEt) ] i&&m^ T^=f^mMTX*300°C£A±itX*1n 

3 6 2 

[0014] W±©r^>e) % Sr[Ta(OEt) ] Bi(OtAm) « % 1£#-Cfiif3:f£l00%#^i~5ri s * 

6 2 3 

[0015] #^«H4fflKk© J^H«> Bl8t^-rNMR(H(D^^Ri)#^^^^o 

Bi(OtAm) £Sr[Ta(OEt) ] &m>&1rZ>k. fffc^NMR^tt^^^tLS^P^^^tf 

3 6 2 

[0016] IH9te, Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] mSW-<DTG CHART (Ar 760Torr)£- 

3 5 2 4 2 

^-Tig-efe&o -<^lll«, i±;^760Ton\ »fDi#UOOml/#<^T/^V#B$v-e 
Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] M^^c7?^^30 o C^>b600 o C*-ei0 o C/ 
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% Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] M^ft^K 80%|ISL/^#^&<&£* : 3 S 

3 5 2 4 2 

[0017] EllOfi, BiPh <DTG CHART (Ar 760/10Torr,O2 760Torr)£;^1-|I]-efc<5o 

3 

3 

7\4\b, j£;^10Torc\ ^*^50ml/^c7)T7^V#HM-eStj|Bf^^30 o C^^ 
7142b, j±^760Tori\ ^*^100ml/ / ^^)^^#ffl^:-CHfifBTO^30 o C^^ 
:7143&^L-CW;5 0 ^<D[H^BiPh «\ ^)200 o C-ei00%#^-rS* : ^^^o 

3 

[0018] HI lite, BiPh /Sr[Ta(OEt)]^£#©TG CHART (Ar 760,0 760Torr)£r^-riI| 

3 6 2 2 

-efc5„ wODEItt, J£;#flS760Ton\ ^iaUOOml/^T^^ffl^-CBiPh 

3 

/Sr[Ta(OEt) ] ^ft:©^^30 < C^^600°C^-^10^C/^(T?#MS-^#ffi.^ 

6 2 

itfc^cD^Mi^^^^i-^yiSlt, JEE^J^S760Torr, Sf£*fl$100ml/ 
#<»^#|g$l^iijfEI^£30 

3 

/Sr[Ta(OEt) ] jS^frtt, ^280 o CT15f£l00%#^5*;6S#^3 o 

6 2 

[0019] 1112*3:, Mixing Stability of BiPh3 & Sr[Ta(OEt)6]2 (NMR) #i4^-f"ia"efcSo - 
©BI*>feW:, BiPh /Sr[Ta(OEt) ] M&ma^ 1R1tti:tbK<0&j£t i fLbtVte\r\ 

3 6 2 

831314, BiPh TG-DTA CHART (O 760Torr)S:^f 0-efcS o r<Z>EU::^"?\fc5 

3 2 

BiPh ©gkffcSJ&teU 465 t C-Cjg#So CltUS, Sr[Ta(OEt) (OC H OMe)] ©259 

3 ~ 5 2 4 2 

°C, Bi(MMP) c£>209 o C, Bi(OtAm) <D205°C^J£-<-t, IKkiW^ift-t-ffSOT*, %k 

3 3 

[0020] Bi(OtAm) te, jia>180ppm(Z)7k#lCj;o-C, #DzR#fi?SJ&#®t5o -Wi> 

3 

Sr[Ta(OEt) (OC H OMe)] flU650ppmO>fc$H£<fcoT, Bi(MMP) ^1170ppm(D7K 

5 2 4 2 3 

Bi(OtAm) <D&t)&v^f£LV^&;^L-CV^ c 7k#i*i&T#£-r5©-C, 

3 
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BKotAm) 4fmzfritBimkmm& j $mm&r&nn-ii i o£itz>'zjm& 

3 

[0021] l&ftXfflll-MM 2000-216150#4M$(^76~^78®:S£, ^145-^167^^, 
#fF«2: #112002-105646-^^(^13-^14^, 02) 

[0022] ^b^*S^©KS^SrJ(S*Si:T?B<o<t5J^So 

tfftt, *JK*iSBfiftiSaS<, ^o<^<D^M^fc«9, ^|kilffili:#i^ 0 

[0023] #3S0jra:±3B©«fc5ft*ttr &#JtbT#&h,fcfc©T?S>0, g fates 

[0024] _h|B^^f^:i-§fe:^, ^BJ^#^CVDM^b^», ^yT^^Citifr 
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[oo25] ±ucvDmmtm^tn-£, mk<as$&&mm&&iBtt}^z>itit> > m&om 
m*mmwnx4k^Rj&&&z.-tzb&P5±xz, mmmmmm^x- & n&y-t 
[oo26] *&w\mz>cvnmM.ik&K£>\,^x, mm^mmmmmntmmmm. 

^(Dftmzmfbtitc^mb, 

m^im^um-r^um^b, 

zMrffi-rz^bttwrnb-rz, 
[0029] ±.&cvDmn.<vfc&£tit£. mm<vmnwmmm f g&mtfx^^tc#>, mmv 
mm&m*m^ftffi^x&mmmffi-rz>-b&x%z> 0 rtna^ mm^mn 
mmtimwwnxfc^Rj&%mz.-tzb%V5±x%, mnmwm&pmx nn&v 

^,mmmmmm^b^vT^mnmb<Dmm^^vT^^m-rmm^u 
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[0030] sfc, ^mmKm^cvjDmmt^K^^xn, rniti^vr^^mmm^n^i- 

-rVT^^tmmm^jwM^m^m^x, m^vr^^^mmm^mnmm 

, mmmn^m^xmumtm^mA^ti, mmmmmzx^xtomztix^t 
tstiz>h<Dx&z> 0 rtu^, m^miin^<Dm\:WK^^xmmmm^(Dm 
M<Dwmk-rz>^ttt#iMx%z>fcfr\ mwmmwk¥Rj&*mz.-rzt&ftim"? 

[oo3i] sat, ^mmK^cvummtm^^^x, mmmm-mmM^mMmmm 

[0032] ' ^tc^mmm^cvDm^tm^^^x.mmm^wMMmi'i.sTiTaioK 

t) (OCHOMe)] %mMz.U&l,tz.h<Db, Bi(MMP) £^£lJ^JI^Lfc& 

5 2 4 2 3 

[0033] ^m^&zmmmk&cvnmm^ mttcvvmrnk^^-rm^^m 
[oo34] *mmizm%¥$wi%ittcvr>mwn, mzw^-ftifr^cvvmntik^t, 

[0035] *mmizmz>cvr>mmkJjfefe. ^(ommmmRu^vr^^n^n^K 

[0036] -£tc, ^mm^^cvummt^m^^^xn, mmm^sMn^^m^i, 
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[0037] &,±mmvtcXo i^mm^ti^ fsmmwm^n^ s fss^wju-cii^ 
[0039] mi (a) , (b) K^~t£?i^ cvnmmt^nmiRu i m2<Dj%mmmmm, 2 

gas&h/o^o ^iS.t)«^2<DM^MgEWi, 2(D^i]^(i^yr^ffliBW 

2©l!5(W*?8tflBElf 1, 2fi^yr^ffllBl : 3<Drt^tCtf A£*LT*5^ Jgl&t>* 

[0040] Bi^m^^iawi^sM'j«^^/i-i^^^j^#t^-rsmi(o#t^«4 

M^tbtl^o ^l©^a«4f^^^(^|^f^Sr[Ta(OEt) (OC H OMe 

5 2 4 

)] )l%W&1rZW&MmMZW&ttm%&M&mi,X\,^o Jr$*/\'l<D&1&m 

2 

#t^M£Sgl<£Ji§CTO^ 
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[0041] m2<Dmmmmmw2(Dmffimte^z^2Rvimm&m&i-z&2(DW&mm5 

3 

[0042] ^yT^ffliEW3<^£«f*T/^^^^^m^^^-rS03O«^ 

#i2^S8R*tbTv^ 0 m3commmmi2i-iT^^MAx)^w^-r^>w^ut 

2 

[0043] ^yr^fflBBW3^5fejatCtt^bWl3O-^S^$tl/TV>S 0 dr-YJJTtf* 

mm&3<Dftmzt&miL&ffl-tbtix*5*)s ^(Dm^^x^vr^^mm^3 
<Dft&kwmi3<Dftmmifbtix^^ 0 fs.ik t &i3<Dmm\a-z.t—*—& 
m^tixm^<D^-^-izx^xmtwi3^m^t27ox:mm^mmi-^ 

[0044] |Rl i Rr5JB2©JRW«SftMIB« f l, 2^n-€f^3fe*«MfS*Ba*^gira^tbTV>5 

fi(D%mmm^t(Dm\a^mm^mnhfix^ 0 z<D^mni4^ mi 

S^J&ift^Ufcfc©) , ^U«=3r^yT^ffliBW3/5^^ntHST/W^^X«^* 
tf^Sril-g-LT, T/^V^^3?:«S*^^^^lS:^m2^^^^n^ 

[0045] ftm, ±McvDm%^<DWim^^^xmm-r^> 0 
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<Dj±tjxm i (DWMmmm urn i tmn-fZo m i (DWMmmm^ « sr[Ta coe 

t) (OC H OMe)] ir^J^M-^bfct>(D-efe5 0 /^l^8£|!flttTi?2c7)#^ 

5 2 4 2 

3 

[0046] ^i<7)m^Mfi^io^^fflSBWi^iioT^fi:§l3i4tc#t^^ 

ifpuftx-$bz>z.btm^\ 

[0047] #^T% #ffcm4W^yT#;*^^ffc£;r^ 

rrT^m^l4rt©ji^^fbWi3^(Dffi^i:^t^^$ ) § 0 ^bWi3rt 
(«i£T-efe!9, ^mifl514rt»JET-efeSo ^bWl3ftcDJ£^tem«:5~30 
TorrT-fc5©(C^tb, ^*5:^|314F fc iI^jI^I«^!jx.^l500-2200Torr-efe5o 

tLZ^zi/wn-mi&mm&T'rzfcfr, t-?—d>b<Dmxmnmm^z>^ 
ftmm4xftwt£-&tcm& umtm\^i^tMz.mmz.mtmi3^xmt^ 

[0048] rcD£5^LTCVD/B^b§§Tlgi;&l>lg2 
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[0049] ±.mmm<oMmucxtii^ miRx$%2<DjwMmwimmwi, 2&mvz.w&\. 

<0,mi<DWMm&(ST[Ta(OEt) (OCHOMe)] ) ^f^cDjjfqsf^ (Bi(MMP) 

5 2 4 2 3 

m2<Dmnf&mtmmftMxik¥Rjfc*m^irzh&m±x%, mm^x g 
<o-rz>^t*ffi±x%z> 0 iot, cvDmmkm<Dmm&mmmzM<-tz>zt&x% 

•So 

[0050] #H;8£tf>^flg-m, ^lSt>^2(DM)fSf^ffl@BWl > 2^efr<D^£|$£ 

W3<^P£r^^yT#*£^^ 

V>5o ^^ffiSBWl, 2c^^{|ijcDStiEI#:^^Pff$tLfc^^yT^^if 
-Tfc:fe(^!jx.^^yT^tt, 4MJ£l?200ml/min.— 2L/minh %$lRTim2<Djf?M 

mmm^mmm^u^m<D±^mmm%:m^x^fm'r^^m^-r^b^n 
mxz, mmmmmm, 2Rxf^nm4^mnxBn^-r^b^mx^ 0 

[0051] *«<D^^T'fi, ^m§i3i4-edr^yr^^^i^.t>^2(Djm^-^^m 
[0052] ^Jfe^lii-Cfi, ^iSt>^2(D^^^i5:§pi4-e^i5:$*, ^cd# 

&£ttfimTW;x nmtk<nwMmm%4k m 1 3 & -t?»uth£|b# ^^(#* 

^Mb^^fc^^ffiifrj-e^ ls?L-^*ffl?U^(7)^bW-e @ fit ^-rs^Sr 
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[0053] ±.mvit£ottnm<Di&m-eiz. #tfcsm4, muR.xffMtvrv s 

[0054] (mmmm2) 

[0055] mi (c) KTF-rcvnmmtgsfe. 3^<omPr^&*ftikn\z.@i%i~rz>3^<Dmm 

1, 2, 15Sr^TbTV^ 0 o^, mi^J¥^MffiSBWl^2^3|Sf^ffliai : 2t 

miTb^m^mmmmmmi, 2, ^n^vr^mmm^m^WA^n 

[0056] 03^^^ 

v>5„ liiB^J<D#fc^£Sg3<D^ 
[0057] 01#M&3tf>j^^JBgai£l, 2, 15^r*vett©5fejSg«J!s|H?Ld^«IW$tLTV> 

§o flPti, ^yr^fflEtf 3rtjj:^»t*»i^s»3oiiR3|BF?s«fflgatf 1, 2, 15 
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[oo58] ±mmmmm2\z^xi,mmmmitmm<D^^n^t^x-^=5 0 

[0059] (^(7)?F^3) 

^-rft^m-^feo, mi (c) tm-^ftiazm-n-^zttu m^5gi3^^ov^^ 

[0060] mi (d) ^-rcVDfflfC^te, 4o(DM»^?T^^§P}-^-r54oOlEW 

i, 2, is, i6*mvx\<^ 0 ^y,mi<Dmmmmmitm2<Dmmm&mz 
mtn3<Dmmmmm^i5tm4<DWMmmmmmi6fem^mmvx¥ft 
^mn^nx^^o miTbmm^mPtmmmm.m, 2, is, lecommat^vr 

^VT#xmmW3-t)mf$,£tix^z>o 
[0061] m4(Dmn^m^mmi6(Dm^mn^^^4^mm^mmi-^m4<D^mm 

^jsr^i-s^^s:^rbTv^s„ ^z^4<DW&mtm4<Dmmmmm%zm6b 

v^o MiB^j<D^Mtm4<D^^ffiiawi6^^^^^v^(m^-&-f) 

Mtm4<Dmnmmmwi6t<Dmxfemt^*^4ft&m m&) -rs«t5^o 

[0062] m^S^JJ^^JlgaWl, 2, 15, 16^tL^tL^^*fi*B?Lj5^lf^$tb 

tvn§ 0 ip-fe N ^^yr^fflgawart^^^s^i^M^cDiK^^fflgBW^ 
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[oo63] ±mmm(D^m3^^^xhmmmm2tmm(D^}m^^t^x^^ 0 

M&Wi^V -CfcSFeRAM-LSIffl (DM p p p jC<^&ff ® ($J ;t fif SBT\ PZT 

»WE)O^J8I^IS^i", &*tm&&.&miVr$jJA'&m\t^ YBCO(Su P er 
Conductive Oxide), Thick PZT/PLZT/SBT(Filter,MEMS,Optical Interconnect.HD) 
, Metal (Ir, Pt, Cu), Barrier Metal(TiN,TaN), High k(HfOx,Al O ,BST etc) ^<DM 

2 3 

iS.it, ±tZmM<DftmXfe, Sr[Ta(OEt) (OC H OMe)] Sr«ffl^#Ufc»l 

5 2 4 2 

(DmmmtBUMMP) %mm\mm^t^2(DmMmm^m^x^^, ztib 

3 

n¥&m$:mi<^bh~^mX&Z> 0 Zb\a*, Sr[Ta(OEt) (OCHOMe)] 

5 2 4 2 

wmmbL,xm^z>zti>*smx&z> 0 

[0065] £JT\ ^^M^-OV > >TI^^ - f"'5o 

m%mmwmvxf&fmi,t-m&, mm(Di^^<Dm^^sBTmm^^xmm-r 
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j^x^^t^mmx^tc 0 
[0066] m3te, 2o^(Diy^^^±^sBTm^mm%i[:^cvDmwi(ommm^ 

-rm-r?fcSo ^©EUJUltLfif , 20fc(Di/V=t>V3L^±.lZ$3^XBu Ta, SrCD^Sj^^ 

[0067] ^fc, mmco^mi^^cvnmwt^m^tcmmmt^cvumu^mmm 
mvxsBTmm^mmu±^m^xmn^(D^m^mir^m^n^fc.^ s 
^yz/t>y^—^<D^^sBTm^s^mx^^thmm^titc 0 tut* sbt©# 

[0068] [hum (a) te*mx(DmM(Dmmuz£zcvDmuik^(Dmmw&^&m^ft 
fcTjk-rm&tm-v&v. mi (w nmmw&%k, ftm&Rxfmmz^m^-tm 

^-rm^mxm. mi (d)temm<Dmm3K£zcvDmmkm(Dmmw&%kzm 

[gi2]iii2«, mmmmiKxzcvnmmtmzmttm&mttcvDmm&m 

[03]ii3«, sBTmm&mm^ttcvnmM<Dm$mfcxj&m^ sBrmm^ 
(dbu Ta, sr(Dmj$&m7£i,tcmw&^&^~$-mxfoz> 0 

[El4]|2l4te, Sr[Ta(OEt) (OC H OMe)] <DTG CHART(Ar 760/10Torr,O 760Torr)£r 

5 2 4 2 2 

^-tmxh&o 

im5]m5fe, Bi(OtAm) (DTG CHART (Ar 760/10Torr,O2 760Torr)^-TI21"C$5§ 

3 

o 

[®6]|Il6te, Bi(MMP) <DTG CHART (Ar 760/10Torr,O2 760Torr)&^irmX$>Z> o 

3 
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[07]IS7W:, Bi(OtAm) /Sr[Ta(OEt) ] m&fcCDTG CHART (Ar 760/10Torr,O2 

3 6 2 
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